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Abdominal trauma is one of the most commonemergencies and a leading cause of morbidityand mortality in all age groups. It is very diffi-
cult to assess the patients with abdominal trauma be-
cause it may accompany with adjacent structures or
multiple abdominal organs trauma. Delays of making
correct treatment decision could be life-threatening. The
objective of our study was to investigate the prognosis
of abdominal trauma and propose the right process of
diagnosis and treatment.
METHODS
Patients
The patients were involved in this study if they were
abdominally injured by various kinds of reasons and
naive to treatment before arriving at Shanghai Changhai
Hospital, China, which is a tertiary teaching hospital
with more than 1 700 beds serving 25 000 in-patients
and 1 200 000 out-patients each year.
Between January 1993 and December 2005, 415
patients were enrolled. The patients eligible to this re-
search consisted of 347 males and 68 females with
mean age of 36 years (ranging from 3-82 years). The
abdominal traumas were caused by traffic accidents
(141 cases, 34%), falling from height (115, 27.7%),
blunt traumas (77, 18.6%), penetrating traumas (46,
11.1%), crush syndromes (15, 3.6%), explosive injuries
(3, 0.1%), gunshot injuries (2, 0.1%) and other reasons
(16, 3.9%). There were 360 cases of closed traumas
(86.7%) and 55 cases of opened traumas (13.3%).
Among all abdominal trauma patients, multiple organs
injury was found in 209 cases (50.4%) and isolated
organ injury in 206 cases (49.62%). The multiple or-
gans injury included 70 cases of two organs injury, 67
with three organs injury; 18 with four organs injury and
4 with five organs injury. The most common injured or-
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Objective:   To improve the prognosis of patients with
abdominal trauma.
Methods:   Between January 1993 and December 2005,
415 patients were enrolled in this research. The patients
consisted of 347 males and 68 females with mean age of 36
years (ranging from 3-82 years). All abdominal traumas con-
sisted of closed traumas (360 cases, 86.7%) and open trau-
mas (55 cases, 13.3%).
Results:   A total of 407 cases (98.1%) were fully recov-
ered from trauma and the other 8 cases (1.9%) died of mul-
tiple injuries. The mean injury severity score (ISS) of all
patients was 22 while the mean ISS of the patients who died
in hospital was 42. Postoperative complications were seen
in 9 patients such as infection of incisional wounds (6 cases),
pancreatic fistula (2 cases) and intestinal fistula (1 case). All
these postoperative complications were cured by the con-
servative treatment.
Conclusion:   Careful case history inquisition and physi-
cal examination are the basic methods to diagnose abdomi-
nal trauma. Focused abdominal ultrasonography is always
the initial imaging examination because it is non-invasive
and can be performed repeatedly with high accuracy. The
doctors should consider the severity of local injuries and
the general status of patients during the assessment of ab-
dominal trauma. The principle of treatment is to save lives
at first, then to cure the injuries. Unnecessary laparotomy
should be avoided to reduce additional surgical trauma.
Key words:   Wounds and injuries; Abdomen; Ultra-
sonography
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gans were  spleen in 223 cases (53.7%), intestine in
79 (19.04%), liver in 47 (11.3%), kidney in 40 (9.6%),
stomach in 12 (2.9%), colon in 14 (3.4%), pancreas in
11 (2.7%) and rectum in 7 (1.7%). What is more, there
were 103 patients associated with bone fractures, 35
with thoracic traumas and 26 with traumatic brain
damage.
Diagnosis
   The median time from injury to arrival at hospital
was 139 minutes (ranging from 30 minutes to 72 hours).
Totally, 222 patients (53.5%) arrived at the hospital within
6 hours after injury. Among all the patients, 163 cases
(39.3%) were unconscious or in shock when they ar-
rived at the hospital. During the whole hospitalization,
396 patients (95.4%) were diagnosed correctly on ad-
mission and 19 patients (4.6%) had missed diagnosis.
No misdiagnosis was made. Among all diagnostic
methods, the detection rates of focused abdominal
ultrasonography, abdominal paracentesis, CT and ab-
dominal X-ray were 94.0%, 92.0%, 87.0% and 61.9%,
respectively. The mean injury ISS of all the patients
was 22.
Treatment
Among all the patients, conservative treatment was
given in 62 cases (15.0%) and surgical treatment was
performed in the other 353 cases (85.1%). In patients
with splenic laceration, splenectomy was performed in
190 cases, splenorrhaphy in 3 and conservative treat-
ment in 29. In patients with liver laceration, liver repair
was performed in 25 cases, liver segmentectomy in 5
and conservative treatment in 29. In the patients with
nephritic laceration, single nephrectomy was performed
in 6 cases, renal repair in 3 and conservative treatment
in 31. In the patients with pancreatic laceration, sutural
repair of laceration wounds in pancreas was performed
in 4 cases, pancreaticojejunostomy in 2, distal pancre-
atectomy in 1, pancreatic capsular incision in 1 and
conservative treatment in 3. In the patients with gastric
laceration, sutural repair of laceration wounds in stom-
ach was performed in 10 cases, partial gastrectomy in
1 and conservative treatment in 1. In the patients with
small intestinal laceration, sutural repair of laceration
wounds in intestine was performed in 56 cases and
partial resection of small intestine was done in 4 cases.
In the patients with colonic laceration, sutural repair of
laceration wounds in colon was performed in 11 cases
and stageⅡ operation was performed in 3 cases. In
the patients with rectal laceration, sutural repair of lace-
ration wounds of rectum was performed in 4 cases and
stageⅡoperation was performed in 3 cases.
 RESULTS
Of all the patients, 407 cases (98.1%) were fully
recovered from trauma. Eight patients (1.9%) died of
multiple injuries and 2 patients died in operation be-
cause of severe hemorrhagic shock. Six cases died
after operation because of shock or multiple organ dys-
functions caused by multiple injuries and postoperative
complications such as severe infection or acute respi-
ratory distress syndrome (ARDS). The mean ISS of
the patients who died in hospital was 42. The trauma
causes of dead patients were traffic accidents (5 cases)
and crush syndromes (3 cases). Of all the patients died
in hospital, 5 cases were accompanied with bone
fractures, 2 with traumatic brain damage and 1 with
pneumonic traumas. The postoperative complications
were seen in 9 patients, including infection of incisional
wounds (6 cases), pancreatic fistula (2 cases) and in-
testinal fistula (1 case). All the postoperative complica-
tions were cured by the conservative treatment.
DISCUSSION
Diagnosis
Abdominal traumas are often occult. Most injuries
are caused by blunt trauma, inducing lacerations of the
liver and/or spleen, urological trauma, bowel infarction,
or reproductive organ damage during pregnancy. Pen-
etrating injuries from gunshot, stab injuries, and bite
wounds are more obvious. Stab injuries represent the
most common abdominal penetrating injury. Blunt ab-
dominal trauma is difficult to be diagnosed because
the clinical manifestations may be delayed for hours or
days. The right diagnosis is crucial in deciding which
abdomen should be surgically explored after injury.1
Carefully case history inquisition and physical ex-
amination are still the basic diagnostic methods in pa-
tients with abdominal trauma. Some auxiliary exami-
nations are necessary, such as focused abdominal
ultrasonography, X-ray inspection, CT and abdominal
paracentesis.2
Findings of physical examination are generally
based upon signs of peritoneal penetration, unexplained
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shock, ileus, organ evisceration, etc. But it can be in-
terfered by the patients’ behaviors. So in patients with
abdominal trauma, focused abdominal ultrasonography
is always the initial imaging examination.3 The ultra-
sonography requires minimal preparation time and can
be performed with mobile equipment that allows greater
flexibility in patients’ position. It is effective to detect
abnormally large amount of intraperitoneal fluid, which
is the indirect evidence of solid organ injury and re-
quires immediate surgery. Time control is important be-
cause if intra-abdominal bleeding is present, the prob-
ability of death increases by about 1% every 3 minutes
before intervention. Typical sites of fluid accumulation
in a solid organ injury are the Morison pouch (liver
laceration), the pouch of Douglas (intraperitoneal rup-
ture of the urinary bladder), and the splenorenal fossa
(splenic and renal injuries). It has been reported that
the sensitivity for ultrasonography is approximately 82%-
85%, the specificity is almost 94%-100% and the ac-
curacy could reach 91%-96%. In this research, the ac-
curacy of ultrasonography was 94%, which was higher
than that of other auxiliary examinations. The false-nega-
tive was mainly caused by the short time of examina-
tion or the patient with ascites. What is more, it is non-
invasive and can be performed repeatedly. Compared
with other techniques, it is cheap.
However, since ultrasonography has poor sensitivi-
ty for the detection of most solid organ injuries, an ini-
tial survey with ultrasonography is often followed by a
more thorough examination with CT. The ultrasonogra-
phy may be used to exclude injuries in heart and
pericardium, while CT is applicable to detect the injury
in the bowel, mesentery, and urinary bladder. CT scan-
ning can not only image the solid organ injuries, but
also evaluate the severity of trauma so as to provide
the evidence for therapeutic regimen selection.4 If there
is enough time after the initial abdominal CT, the scan-
ning may be extended to extra-abdominal regions to
rule out pneumothorax and brain damage or to guide
endotracheal intubation, vascular puncture and other
interventional procedures. But it is expansive and the
patient should be moved in the procedure, which
reqiures him to be cardiovascularly stable.
A quadrant abdominocentesis is used to confirm
blunt abdominal injuries and it is deemed to be the sec-
ond examination after ultrasonograpry in our hospital
several years ago. The abdominocentesis can be posi-
tive when there is more than 200 ml fluid in abdominal
cavity and the accuracy was 92% in this research. By
detecting the fluid sample, packed cell volume, total
solids, cytological paramether, and blood urea nitro-
gen are recorded. If the packed cell volume of centesis
fluid exceeds the peripheral packed cell volume, it indi-
cates a splenic, liver or renal parenchymal laceration.
Diagnostic abdominocentesis is simple, safe and rapid,
which is designed to detect intraperitoneal blood. The
results of this research show that it is useful in assess-
ing patients with blunt abdominal trauma.
Treatment
The assessment of abdominal trauma is to consider
the severity of local injuries and the general status of
patients. The principle of treatment is to firstly save
lives, then to deal with the injuries.5 The order of diag-
nosis and treatment should be handled properly to save
the time of treatment. Unnecessary laparotomy should
be avoided to reduce additional surgical trauma.
It is apparent that the results of prolonged and ex-
tensive surgical procedures on critically injured patients
often obtained poor results, even for the experienced
doctors. Damage control surgery generally and in par-
ticular applied to the abdomen is a fundamental and
vital part in the management of a serverely injured patient.6
It is suggested to do damage control surgery before
the patient becomes completely exhausted. Moreover,
it can be used for the patient with severe injuries with
impending hypothermia, acidosis and massive transfu-
sion requirement. The abdominal surgery in this high-
risk subgroup should be quickly finished within 1 hour.
It is time for even technically adept surgeons to realize
that sometimes less is more.
In this research, splenic laceration was the most
common abdominal trauma and splenectomy remained
the most common surgical procedure. Severe liver lac-
eration is one of the leading death cause in patients
with abdominal trauma. We made treatment decision
based on the severity of hepatic damage and found that
hemostatic gauze packing oppression could be used
against the bleeding beyond control. There was one
patient with the liver laceration of right lobe in segments
6-8, and the bleeding was out of control after right lobe
resection. He lost about 26 800 ml blood during opera-
tion and was transfused with nearly 25 000 ml blood.
Then we used hemostatic gauze packing oppression
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to treat the bleeding and removed gauze in second op-
eration 9 days later. The patient was recovered and
discharged 22 days later. Liver laceration accompanied
with hepatic vein and inferior vena cava rupture was rela-
tively rare and it could induce high mortality. One pa-
tient in this group with liver laceration associated with
inferior vena cava rupture was treated by left lobe re-
section and vena cava rupture suturation. But the pa-
tient still died of severe hemorrhagic shock in operation.
Whether the major pancreatic duct is injured or not
is the key point in the therapeutic regimen of pancre-
atic laceration. And the neglect may cause many life-
threatening postoperative complications including
pseudocysts, fistulas, pancreatitis, sepsis and second-
ary hemorrhage. Careful operative assessment to de-
termine the extent of gland damage and duct injuries
are usually sufficient to decide further management.
Different operations are defined by the extent and site
of pancreatic injury. The completely external drainage
can be appl ied to reduce the postoperative
complications. Unstable patients may require initial
damage control before definitive surgery. Successful
treatment of complex injuries in the head of the pan-
creas largely depends on initial correct assessment
and appropriate treatment. The treatment of gastrointes-
tinal injury should be based on a surgical exploration.
Kocher incision should be applied for the whole duode-
nal exploration if the duodenum is likely to be injured.
Longitudinal suturation, complete decompression by
nasogastric or fistular suction and suturation with jeju-
nal membrana serosa can reduce the postoperative
complications.
The treatment of colon injury should be based on
the site of injury, the degree of pollution and general
status of patients. Primary repair or resection could be
selected when known associated complicating factors,
such as gross contamination of peritoneal cavity, no
bowl-preparation, etc, have been excluded. Among the
patients with colonic laceration in this research, su-
tural repair of colon wounds was performed in 11 cases
and stageⅡ operation was performed in 3 cases. In
the patients with rectal laceration in this research, su-
tural repair of rectum wounds was performed in 4 cases
and stageⅡoperation was performed in 3 cases. All
the patients were recovered soon after operation.
Among all the patients in this research, relatively
severe postoperative complications were seen in only
3 patients including 2 cases of pancreatic fistula and 1
case of intestinal fistula. They were recovered by total
parental nutrition,fasting and percutaneous drainage.
We suggest that complete peritoneal cavity irrigation,
placing drainage tube at the injured sites and pelvic
cavity and double catheterization cannulas to make
vacuum aspiration if necessary by the end of operation
can effectively prevent abscess formation and postop-
erative abdominal infection, which may induce posttrau-
matic ARDS and multiple organ dysfunction syndromes
effectively.
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